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A mechanical model of a quasi-elastic body (aether) which reproduces Maxwell’s equations with
charges and currents is presented. In MacCullagh’s model [31], a quasi-elastic body with anti-
symmetrical stress tensor was considered but it did not include any charges or currents. Indeed,
any presence of charges or currents appeared to contradict the continuity equation of the aether
and it remained a mystery as to where the aether goes and whence it comes. We present here
a solution to this mystery. In the model here presented, the amount of aether is conserved even
in the presence of charges and currents. It turns out that the charges themselves appear to be
moving with the same local aethereal velocity. In other words, the charges appear to be part of
the aether itself, a kind of singularities in the aether. The positive (negative) charge seems to blast
away (draw in) aether with a rate equal to the amount of charge, the electric field is interpreted as
flux of the aether and the magnetic field as a torque per unit volume. In addition it is shown that
the model is consistent with the theory of relativity, provided that Lorentz-Poincare interpretation
of relativity theory is used instead of the relativistic or Minkowskian interpretation (three very
different but empirically equivalent interpretations). Within the framework of the Lorentz-Poincare
interpretation a statistical-mechanical interpretation of the Lorentz transformations is provided.
It turns out that the length of a body is contracted by the electromagnetic field acting back on
the body produced by the constituent particles of this same body. This self-interaction causes also
delay of all the processes and clock-dilation is also explained by obtaining the one-particle probability
distribution for a moving system of interacting constituent particles with a constant velocity. This
analysis can be extended even to muons and other elementary particles.
I. INTRODUCTION
Contrary to customary views, a special reference frame
and superluminal velocities are quite consistent with the
theory of relativity. There are three very different empir-
ically equivalent interpretations of relativity theory [1]
and one of them - Lorentz-Poincare interpretation can
quite easily accommodate Lorentz transformations with
a single special reference frame and superluminal veloci-
ties. Lorentz-Poincare interpretation means simply that
the physical clocks and rods have been distorted by the
force fields, not time and space, and Lorentz transfor-
mations connect reference frames which measure space
and time with such distorted clocks and rods. Accord-
ing to Bell [5] this is the ’cheapest solution’ in order to
reconcile EPR experiments and relativity theory (oth-
erwise the very notion of spin of the particles will be
frame dependent, for more details see below). Indeed,
Ives [2], Builder [3] and Prokhovnik [4] have developed
Lorentz-Poincare interpretation and reduced it to as few
a number of postulates as the customary relativistic and
Minkowskian interpretations. In this manner Lorentz-
Poincare interpretation has become as much elegant and
simple as the other two interpretations. Ives [2] derives
Lorentz transformations from the laws of conservation of
energy and momentum of charges interacting with elec-
tromagnetic field as well as the laws of transmission of
radiant energy. Thus, he derives the velocity dependence
of the mass and from thence, Lorentz transformations.
Prokhovnik [4] derives the distortions of the rods and
clocks and thus Lorentz transformations as a retarded
potential effect.
Lorentz-Poincare interpretation can have multiple ad-
vantages. First, it allows nonlocal deterministic, i.e. non-
local classical approaches to quantum theory to be consis-
tent with Lorentz transformations. Examples of such ap-
proaches to quantum mechanics are Bohmian mechanics
[6], and the stochastic quantization procedures of Nelson
[7], Guerra and Ruggiero [8], and Parisi and Wu [9]. Such
approaches are finding increasing interest today. This
may be due to the fact that these approaches can ex-
plain some quantum phenomena that cannot be easily
explained via the standard approach. Examples can be
given as multiple tunneling [10], mesoscopic physics and
quantum Brownian oscillators [11], critical phenomena
at zero temperature [12], quantum-field theoretical reg-
ularization procedures which preserve all symmetries of
the bare theory such as gauge symmetry and chiral sym-
metry [13]. This allows to quantize gauge fields, both
Abelian and non-Abelian, without gauge fixing and the
following cumbersome Faddeev-Popov ghosts [14].
Second, Lorentz-Poincare interpretation does not use
an arbitrary convention of the simultaneity of distant
events (putting the famous ǫ = 1/2, [1]) as in the rel-
ativistic interpretation and is not based on defunct pos-
itivistic principles. It can more easily explain the Bell’s
spaceship paradox [15] as well as numerous others, for in-
stance the length-contraction paradox [16], shown in Fig.
2 than the relativistic interpretation. At the same time
it does not unite time and space (as in Minkowskian in-
terpretation) and treats space-time diagrams at the level
of pressure-volume diagrams, i.e. instrumentally not re-
alistically [1]. This allows us to treat time as flowing (A-
2theory of time) and not static (B-theory of time, for more
details, see below) as is done in Minkowskian interpreta-
tion. In addition since space-time is treated merely in-
strumentally, we do not face the difficulty of interpreting
realistically space-like intervals which are complex num-
bers. Finally, within the framework of Lorentz-Poincare
interpretation one can easily incorporate gravity as a bi-
metric theory and not a curvature in space-time because
space-time is merely a notation in this interpretation.
This can resolve multiple problems - like the existence
of energy-momentum tensor, uniting gravity field in the
same field-theoretical formalism as the other fields by
treating gravity as spin 2 field, instead of geometry, etc.
[17].
Not only that but the presence of a single special ref-
erence frame is in fact well grounded from the observa-
tional point of view [18]. Indeed, it is well known that
if the universe is homogeneous and isotropic, as assumed
by the standard ΛCDM cosmological model, there exist
a special reference frame in rest with the average mo-
tion of the cosmic matter. In this special foliation of
space-time there is a global time. Quoting Craig [1]:
”To return to Eddington’s analogy of the paper block,
suppose that only by foliating the block into a stack of
sheets do we discover that on each sheet is a drawing of
a cartoon figure and that by flipping through the sheets
successively, we can see this figure, thus animated, pro-
ceed to pursue some action. Any other slicing of the
block would result merely in a scrambled series of ink
marks. In such a case it would be silly to insist that
any arbitrary foliation is just as good as the foliation
which regards the block as a stack of sheets. But anal-
ogously the Robertson-Walker metric discloses to us the
natural foliation of spacetime for our universe.” In other
words, special foliation (i.e. a special reference frame)
exists in an isotropic and homogeneous universe which is
in rest relative to the average cosmic matter. However,
our universe is in fact statistically isotropic to one part
in 105 [21] as can be seen from the statistical isotropy
of the CMB, cf. Planck 2018 results - [18]. And unless
one adopts an anti-Copernican view (i.e. one accepts the
implausible hypothesis that our place in the universe is
special) the universe is homogeneous. Thus, there exist a
special reference frame in rest to the cosmic matter with
a global time coordinate. In fact, our velocity (i.e. that
of the Sun) with respect to this special reference frame
can be measured from the amplitude of the Solar dipole
and Planck 2018 results show that it is known to about
0.025 % and v = (369.82± 0.11) km s−1. What Michel-
son and Morley failed to achieve using light in the visible
spectrum [22], we have succeeded using microwave radi-
ation.
Therefore Lorentz-Poincare interpretation has many
reasons to be recommended - philosophical, observational
and theoretical. Not only that but Milonni [20] argues
quite consistently for the reality of the quantum vacuum,
i.e. the quantum vacuum is not nothing but has multiple
properties and causes such diverse phenomena as Casimir
effect, spontaneous decay, etc. To quote Whittaker [24]:
”But with the development of quantum electrodynam-
ics, the vacuum has come to be regarded as the seat of
the ’zero-point oscillations of the electromagnetic field,
of the ’zero-point’ fluctuations of electric charge and cur-
rent, and of a ’polarization’ corresponding to a dielec-
tric constant different from unity. It seems absurd to
retain the name ’vacuum’ for an entity so rich in physi-
cal properties, and the historical word ’aether’ may fitly
be retained.” Therefore, from the modern perspective we
are quite justified in accepting a kind of aether, which
possesses rich properties and is not nothing, if by ’noth-
ing’ we understand the classical philosophical definition -
lack of properties [23]. This shows that we could attempt
a mechanical explanation of the physical fields. The his-
tory of aether as a mechanical explanation of optics, grav-
ity and electromagnetism is quite long and distinguished
[24]. It can be traced back to Descartes [24] who in-
troudced the aether as a mechanical substance necessary
to explain gravitation and optics. However Huygens at-
tempted more concrete aether explanation of light assum-
ing that light was a wave in the aether and he introduced
his famous prinicple which bears his name [25]. This
started a long debate whether light was corpuscules or a
wave. It was unitl Young’s famous experiments [26] that
started to settle the matter in favour of the wave theory of
light. About that time, Fresnel made a mechanical model
of the aether, which gave a theory of double refraction,
solved the problem of biaxial crystals, showing that Huy-
gens’ construction for uniaxial crystals was a special case
of his own more general wave surface [27]. Other impor-
tant contributions in that period were the two aberration
theories - that of Fresnel [28] who assumed partial aether
drag and of Stokes [29] who assumed complete aether
drag. Nineteenth century produced a plethora of ather
models. Green [30] made the first complete mechanical
model of aether in terms of elastic body with symmetric
stress-tensor. He removed the longitudinal waves of this
body by assuming that their speed was infinite. Perhaps
the most famous and successful model was that of Mac-
Cullagh, who assumed an anti-symmetric stress tensor
[31]. The equations MacCullagh produced are equivalent
to the modern Maxwell’s equations empty of matter. In
1888 Lord Kelvin (W. Thomson) proved that Green’s
elastic theory (with symmetric stress tensor) is stable,
contrary to what Green thought even when one puts the
speed of the longitudinal waves zero [32]. His theory
however is equivalent to that of MacCullagh because the
equations of motion of both theories are the same. Lord
Kelvin even produced his famous mechanical gyroscopic
models which resist rotations and not distortions and
thus provided a real system that behaves like the aether
and is equivalent to Maxwell’s equations in vacuum [33].
Larmor introduces charges and currents in the MacCul-
lagh’s model [34] by simply postulating charge density to
be equal to the divergence of the electric field while at the
same time the electric field is interpreted as the curl of
the displacement of the aether in vacuum. This seeming
3contradiction is explained by saying that the electric field
in presence of charges is no longer equal to the curl of the
displacement. In this manner the meaning of the electric
field and the charge is confounded. Also, the electric field
is a polar vector and not axial and thus Larmor model
though formally equivalent to Maxwell’s equations with
charges suffers certain limitations. If in the Larmor’s
model the electric field is interpreted as the velocity (or
the flux) of the aehter, it turns out that the presence of
charges is again difficult to interpret, since then the con-
tinuity equation of the aether will be violated [35] and it
remains a mystery where the aether goes and whence it
comes.
In the model here presented, unlike Larmor’s model,
we do not assume an aether with a constant density. The
charge and the electric field have simple interpretations.
At the same time, the amount of aether is conserved. Not
only that but it turns out that the charges move with the
same aethereal velocity, i.e. they are singularities in the
aether.
The paper is organized as follows. In Section II we
present the basic equations of the model and show its
equivalence with the customary Maxwell’s equations. We
show a path to extend the theory and answer possi-
ble objections. In Section III we present a Lagrangian
description of the model and by introducing velocity-
dependent mass we derive Newton’s equations of motion
of the charges in electromagnetic field. In Section IV we
examine in great detail the many hidden assumptions in
the three different interpretations of relativity theory and
argue that Lorentz-Poincare interpretation have certain
advantages over the other two. We show a possible route
towards a mechanical model of Einstein’s gravity equa-
tion and we even make an aether model of the linearized
Einstein’s equations. In Section V we give a statistical
interpretation of Lorentz transformations and show how
self interacting gas of constituent particles, interacting
via electromagnetic field is delayed and contracted by its
own electric field. Finally in Section VI we give conclu-
sions.
II. THE MODEL
A. Basic equations
Let us examine a quasi-elastic continuous body, by
which we mean a body with anti-symmetrical stress ten-
sor,
σik = c
2 (∂iAk − ∂kAi) i, k = x, y, z, (1)
where σik are the components of the anti-symmetrical
stress tensor, Ai are the components of a vector field
A(r, t) yet to be defined and r = (x, y, z) are the coor-
dinates in a Cartesian coordinate system with an arbi-
trarily chosen origin. The vector field A(r, t) is defined
thus:
∂
∂t
A(r, t) = ρ(r, t)v(r, t) +∇φ(r, t), (2)
where ρ(r, t) is the aether density, v(r, t) is the aether
local velocity field and the scalar field φ(r, t) is an ar-
bitrary sufficiently smooth field. That A is defined up
to such a gradient is obvious from Eq. (1). The stress
tensor is not changed by adding ∇φ to A. It is for this
reason that gauge freedom arises. Writing down New-
ton’s equations ρ∂tvi = ∂kσki (summation by repeated
indexes is implied), we obtain,
ρ
∂v
∂t
= −c2∇× (∇×A) . (3)
We have neglected the convective acceleration ρ (v · ∇)v
which is quite customary in any elastic theory. We as-
sume in our model that the displacement of the aether
is quite small and the convective acceleration is entirely
negligible.
The last equation necessary to complete our model is
the continuity equation
∂ρ
∂t
+∇ · (ρv) = 0. (4)
Equations (2), (3) and (4) complete our model. In the
next subsection we shall show that these equations are
equivalent to Maxwell’s equations with charges. Note
that continuity equation (4) is obeyed.
Finally, we should take notice that we could have de-
rived these model equations by assuming the stress tensor
to be symmetrical and of the form
σik = c
2 (∂iAk + ∂kAi)− 2c
2δik∇ ·A, (5)
where δik is Kronecker’s delta. The relation between Eqs.
(1) and (5) is similar to the relation that holds between
MacCullagh’s model [31] and Lord Kelvin’s model [32]
without charges. However in our model we have charges,
the density of the aether is not constant and the aether
is conserved in the presence of charges, as we shall see
below. We shall treat both models as equivalent. The
gauge freedom remains even in the model Eq. (5).
B. Equivalence of the proposed model with
Maxwell’s equations
In order to show that the above equations reproduce
Maxwell’s equations with currents and charges we shall
make several definitions.
Definition 1 : There exist independent structures in
the aether which blast away (or draw in) aether with a
constant rate. We call this rate the charge Q,
Q ≡ −
∂
∂t
∫
V
ρdV, (6)
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FIG. 1: (Color online) Torque produced by anti-symmetrical
stresses on an elementary volume dV = dxdydz relative to
the center P (x, y, z) of the volume. On the right positive x
surface, the force σxydydz has an arm dx/2. Summing up all
four torques one obtains the torque dMz in z direction. Then
application of Eq. (1) leads to Eq. (10).
where we have integrated along some fixed control volume
V where the charge is placed at some moment of time t.
It is obvious that if Q > 0, aether is blasted away from
the volume V and if Q < 0 aether is drawn in, towards
the charge. Thus, positive charges resemble an electric
fan, which blasts away air but does not produce it. Now,
if the elementary charges (electrons say) are stable and
move, then while they travel in the aether, they draw
in (since electrons have negative charge) aether with a
constant rate, equal to the total elementary charge e of
the electron.
If we examine a contiunous distribution of charges and
call ̺ the charge density, then Eq. (6) implies
̺ = −
∂ρ
∂t
. (7)
Definition 2 : The electric field E(r, t) is defined as the
flux of the aether, i.e.
E ≡ ρv. (8)
Definition 3 : The magnetic field B(r, t) is defined thus
B = −c∇×A. (9)
In order to interpret this result one should consider an
infinitesimal volume dV of the aether and calculate the
torque using Eq. (1) acting on this volume, cf. Fig.1.
The torque is,
dM = 2c2 (∇×A) dV. (10)
Therefore the magnetic field is
B(r, t) = −
1
2c
dM
dV
. (11)
Thus, apart from some numerical factor, the magnetic
field at a point r is a torque acting per unit volume at
this point. Having made these definitions one readily ob-
tains the Maxwell’s equations in Lorentz-Heaviside sys-
tem. Indeed,
∇ ·E = ∇ · (ρv) = −∂tρ = ̺. (12)
We have used Eqs. (4), (7), and (8). This is the first
Maxwell’s equation. Next,
−
1
c
∂
∂t
B = ∇×
∂A
∂t
= ∇× (ρv+∇φ) = ∇×E. (13)
This is the second Maxwell’s equation. We have used
Eqs. (2), (8), and (9) as well as the fact that ∇×∇φ = 0
for any sufficiently smooth scalar field φ. Next,
∇ ·B = −c∇ · (∇×A) = 0. (14)
This is the third Maxwell’s equation. And lastly,
∇×B = −c∇× (∇×A) =
ρ
c
∂v
∂t
. (15)
We have used Eq. (9). Next, we complete the full deriva-
tive and we obtain
∇×B =
1
c
∂
∂t
(ρv)−
1
c
∂ρ
∂t
v =
1
c
∂E
∂t
+
1
c
̺v. (16)
We have used Eqs. (7) and (8). Amazingly, in order
to obtain the customary Maxwell’s equations we have
to postulate that the charge moves with velocity of the
aether, i.e.
vcharge(r, t) = v(r, t), (17)
and with the additional definition of charge current
J = ̺vcharge, (18)
we finally have
∇×B =
1
c
J+
1
c
∂E
∂t
. (19)
Thus, in order to obtain the customary Maxwell’s equa-
tions, the charge should have the same local velocity of
the aether. But why should this be so, unless the charge
is part of the aether, a kind of singularity in it, which
blasts away or draws in aether with a constant rate. We
can speak therefore of a constitutive aether.
C. Possible objections answered
A possible objection to the proposed theory is that at
any point r the theory seems to suggest that the electric
field E and the current J should be parallel since both
are proportional to the velocity field v. This objection
is easily dealt with. Indeed, we have made a tacit spatial
5average over a volume dV . The volume dV is such that
it is much larger than the dimensions of the elementary
charges and at the same time may be considered as an
infinitesimal volume. More concretely, let us consider
the volume dV centered around the point r. Let us also
divide this infinitesimal volume dV into N equal cells.
We assume that N ≫ 1. The electric field is therefore
defined as
E(r, t) =
1
N
∑
k
ρkvk ≡ 〈ρv〉, (20)
where the sum is spread through all cells. Here ρk and
vk are the aether density and the aether velocity field
at cell with number k and the brackets 〈〉 mean spatial
average. All other quantities are defined as such spatial
averages, i.e. J = 〈̺v〉, B = −c〈∇×A〉, etc. Now clearly
J = 1N
∑
k ̺kvk and the sum is spread only where there
are charges in dV , i.e. where ̺k = −∂tρk 6= 0. Then
obviously E is not parallel to J.
Another possible objection is that given the model’s
basic equations (2), (3) and (4), it seems that the whole
motion of the aether, including the motion of the charges,
can be calculated. Therefore Maxwell’s equations seem to
be able to produce the equations of motion of the charges
independently from Newton’s equations. However this is
not the case. Indeed, the aether equations (2), (3) and
(4) are not assumed to be valid inside the charges or in
the vicinity of the charges. Some other equations are
necessary to explain the motion of the charges, their sta-
bility and their properties which in our model are postu-
lated. Therefore the motion of the charges cannot be cal-
culated from the insufficient information provided by the
aether’s equations. The aether’s equations only display
the connection between the charges and the electromag-
netic field. Thus, the current J and the charge density ̺
are to be considered as independent field sources.
In order to see that more clearly, we have J =
1
N
∑
a ̺ava = −
1
N
∑
a (∂tρa)va. The index a shows
that the sum is spread through all cells where there are
charges. Here ̺a and va are considered as postulated, not
derived, i.e. J and ̺ are external sources of the electric
and magnetic field. We do not know what is the equa-
tion of motion for the charges, i.e. we do not claim that
we know ρa∂tva at the cell a, where there is a charge.
However we assume that at the cell where the charge is
present |∂tρa/ρa| ≫ |∂tva|/|va|, i.e. there are two char-
acteristic times, the time for which the charge blasts away
(or draws in) aether τ1 and the characteristic time of mo-
tion of the charge τ2. We assume that τ1 ≪ τ2. With
that assumption in hand we have
J = −
1
N
∑
a
(∂tρa)va ≈ −
1
N
∑
a
(∂tρa)va−
1
N
∑
a
ρa∂tva.
(21)
The above equation can be simplified
J ≈ −
1
N
∂t
∑
a
ρava. (22)
Next, we add the term − 1N
∑
b (∂tρb)vb which is 0.
Indeed, here the index b indicates that the summation
is through all cells where there are no charges, and thus
∂tρb = 0. Thus we have
J ≈ −
1
N
∂t
∑
a
ρava −
1
N
∑
b
(∂tρb)vb. (23)
We complete the full derivative in the second term, and
we have
J ≈ −
1
N
∂t
∑
k
ρkvk +
1
N
∑
b
ρb∂tvb, (24)
the index k shows that the summation is spread through
all N cells. Therefore the first sum is the electric field E
The second sum of the above equations is spread through
all cells b, where there are no charges and then we can
apply the aether equation (3). Thus,
J ≈ −∂tE+
c
N
∑
b
(∇×B)b . (25)
But there are much more cells b where there are no
charges than cells a. Therefore we have
1
N
∑
b
(∇×B)b ≈
1
N
∑
k
(∇×B)k ≡ 〈∇ ×B〉. (26)
Note that if we chose to imply the spatial average and
not write it, the right hand side is just ∇×B. With this,
we finally have
J ≈ −∂tE+ c∇×B. (27)
By neglecting the term ρa∂tva, we have been able to
show a connection between J on the one hand, andB and
E on the other. However we do not know the equations
of motion of the charges (only how they are connected
with the electromagnetic field) and thus the current J is
to be considered as a source in the equations of Maxwell
which cannot be calculated from these equations. Similar
reasoning can be applied to the rest of the equations of
Maxwell. Not only that but we see that the spatial aver-
age is essential in order to consider J and ̺ as sources.
These considerations show that our derivation of Eq. (19)
was somewhat simplistic but we still have vcharge = v, i.e.
the charge is a singularity in the aether. Henceforth we
shall imply the spatial average but we shall not write it.
D. Electromagnetic field in aether devoid of
charges
In the absence of any charges, ρ is time-independent,
the equations are quite simplified. Indeed, Eq. (2) could
be integrated and we have
A = ρξ, (28)
6where the vector field ξ is the displacement of the aether
and we have chosen φ = 0 for simplicity. Then, the
stress-tensor becomes
σik = c
2ρ (∂iξk − ∂kξi) , i, k = x, y, z. (29)
Therefore in the absence of charges, the theory is re-
duced to the old MacCullagh’s quasi-elastic aether. This
aether resists rotations in the same manner as elastic
body resists displacements according to Hooke’s law.
More concretely the torque necessary to rotate an in-
finitesimal aether particle with volume dV is proportional
to the angle of rotation δϕ = 12∇×ξ. Indeed, it is readily
obtained that
dM = 4ρc2δϕdV. (30)
This equation should reminds us of Hooke’s law. In
Hooke’s law the force is proportional to the displacement
ξ valid for elastic bodies. In our case however, it is the
torque dM which is proportional to the angle of rotation
of the aether particles. The aether thus resists rotations,
not displacements as in the elastic theory. Lord Kelvin’s
gyroscopic machines can simulate such a behavior [33].
In addition, since ρ = const., the aether is incompress-
ible and the continuity equation becomes
∇ · ξ = 0. (31)
Newton’s equation is simplified to
ρ
∂2ξ
∂t2
= −c2ρ∇× (∇× ξ) = c2ρ∇2ξ. (32)
Cancelling ρ we obtain the homogeneous wave equation
with travelling transverse waves with speed c, the speed
of light. The light becomes thus a kind of ’sound’ wave
in the aether.
E. Nonlinear theory
It is interesting to ponder upon the following possibil-
ity. Let us imagine the full Newton’s equation for the
aether, including the convective acceleration as well as
some higher nonlinear terms
ρ
∂v
∂t
+ ρ (v · ∇)v = −c2∇× (∇×A) + .... (33)
Where ... means some higher order nonlinear terms, i.e.
terms which depend upon the velocity of the aether v
in a nonlinear manner. Is it possible to choose some
such terms and to derive soliton solutions of the proposed
theory which give all the properties of the charges which
in the present model are simply postulated? This seems a
formidable mathematical problem. It is quite intriguing
though if one can obtain them. The convective term will
tend to keep the soliton stable as in the famous Korteweg-
de Vries equation.
III. LAGRANGIAN DESCRIPTION AND
NEWTON’S EQUATION.
In this section we shall examine the Lagrangian of the
field equations. We start with considering the motion of
the charges as given. The charges are thus conceived of
as external sources of the field. First, let us choose for
simplicity the Weyl gauge φ = 0 in Eq. (2). Of course,
this gauge is incomplete and some additional restrictions
ought to be implied to fix the vector A. However these
are quite familiar and we shall not bother with them here.
In addition, we note that any gauge whatsoever may be
used.
Now by completing the full derivative in Eq. (3) we
obtain
− c2∇× (∇×A) =
∂
∂t
(ρv) + J =
∂2A
∂t2
+ J. (34)
We have used Eqs. (2) and (7). Rearranging,
c2∇× (∇×A) +
∂2A
∂t2
= −J. (35)
This field equation can be readily obtained from the prin-
ciple of least action with Lagrangian density,
L = Lf + Lfc, (36)
where Lf is the field Lagrangian density,
Lf =
1
2
(
∂A
∂t
)2
−
c2
2
(∇×A)
2
, (37)
while Lfc is the Lagrangian density of interaction be-
tween field and charges
Lfc = −J ·A. (38)
Of course, if the charges are modeled as delta functions,
which means we neglect their dimensions, one obtains the
Lagrangian
Lfc =
∫
V
LfcdV = −
∑
a
qava ·A(ra, t), (39)
where the sum is spread through all the charges. It is
easy to prove that the above Lagrangians readily give
the field equation (35).
So far, we have merely rewritten our model in La-
grangian terms. If we now include the Lagrangian for
the elementary charges
Lc = −
∑
a
mac
2
√
1−
v2a
c2
, (40)
into the total Lagrangian
L = Lf + Lfc + Lc, (41)
7where Lf =
∫
LfdV is the field Lagrangian, one obtains
not only the field equation (35) but also Newton’s equa-
tion for the charges
d
dt

 mava√
1−
v2
a
c2

 = qaE(ra, t) + qava
c
×B(ra, t). (42)
The stipulation (40) is another assumption in our
model, that the mass of the charge is velocity dependent,
i.e.
m(v) =
m√
1− v
2
c2
. (43)
For a single free charge, we have
d
dt

 mv√
1− v
2
c2

 = 0. (44)
IV. LORENTZ-POINCARE INTERPRETATION,
RELATIVISTIC INTERPRETATION AND
MINKOWSKIAN INTERPRETATION OF THE
THEORY OF RELATIVITY. ASSESSMENTS
So far the proposed model of electrodynamics assumes
the existence of a special reference frame - that of the
aether, which at first sight might appear to contradict the
theory of relativity. This is not so however, if one takes
into account that three very different interpretations of
relativity theory [1] exist with very different ontologies
(but sadly, often mixed in textbooks), though being em-
pirically equivalent. These are the Lorentz-Poincare in-
terpretation, the relativistic interpretation (which was
the original Einsteinian interpretation of his 1905 paper
[36]) and the Minkowskian interpretation. In this section
we show that Lorentz-Poincare interpretation is consis-
tent with the model. In addition we shall argue that
Lorentz-Poincare interpretation has certain advantages
over the other two interpretations. We shall do this by
listing certain difficulties with the relativistic interpreta-
tion and with the Minkowskian interpretation, which can
be more easily resolved with the Lorentz-Poincare inter-
pretation. This will provide even further support for the
model of electrodynamics here presented.
In order to understand the great differences between
the three interpretations of relativity theory, one needs
first to take into account that there are two models of
time [1], called tensed theory of time (also A-theory
of time) and tenseless theory of time (also B-theory of
time). The great difference between the Minkowskian in-
terpretation and the other two interpretations is rooted
in the fact that the Minkowskian interpretation assumes
B-theory of time, while the other two interpretations as-
sume A-theory of time.
According to A-theory of time only the present is real
(i.e. only the present exists), the future does not exist
(it will exist) and the past does not exist (it no longer
exists). This is the common sense notion of time. Let
us imagine a staircase and let each stair represents a mo-
ment of time. According to A-theory of time one par-
ticular stair (present) exists, the stairs below this stair
(past) no longer exist and the stairs above this stair (fu-
ture) do not exist yet. When the next moment of time
comes (and it becomes present), it comes into being and
the previous stair (which becomes past) ceases to exist.
Such is the classical notion of the flow of time.
According to B-theory of time, the whole staircase ex-
ists and is real, i.e. not only the present exists but also
the past and the future. Such a model of time allows the
hypothetical possibility of going back in time (getting
down to lower stairs), while the A-theory of time does
not allow this possibility (for the past does not exist).
The Minkowskian interpretation as we shall see below
rests on the assumption of B-theory of time.
A. Lorentz-Poincare interpretation
Faced with the stellar aberration phenomenon [1]
(which seems to imply that no aether wind exists) and
with the null effect of the Michelson-Morley experi-
ment on detecting the motion of the Earth relative to
the aether (which could be explained by aether wind),
Lorentz commenced a research program to explain these
seemingly contradictory observations. He went to the
expedient of introducing contraction of the length of the
arms of the Michelson-Morley interferometer along their
direction of motion with the standard now FitzGerald-
Lorentz contraction. Later it was discovered that clock
dilation was necessary as well to explain the null effect
of the Michelson-Morley experiment. Lorentz attempted
to derive these effects (length contraction and clock di-
lation) from a microscopic model of interaction between
the constituent particles of the interferometer. However
his research program was interrupted by Einstein’s pa-
per of 1905, where he introduces his famous special the-
ory of relativity, which we shall discuss in the next sub-
section. Lorentz interpretation (which we should better
call Lorentz-Poincare interpretation) is fully consistent
with Lorentz transformations and is empirically equiva-
lent with both the original Einsteinian special theory of
relativity of his 1905 paper (which Einstein later aban-
doned in favor of the Minkowskian interpretation) as well
as with Minkowskian interpretation. However it is a dif-
ferent theory.
Lorentz-Poincare interpretation may start with the no-
tions of space and time according to Newton. This means
that there exists an absolute time and absolute space.
Absolute time flows uniformly of its own nature and with-
out reference to anything external. It is different than the
physical time, which is the measure of absolute time by
physical clocks and material bodies. The physical clocks
are delayed when in motion but not the absolute time.
The same with space. According to Newton there are
8two kinds of spaces - absolute and physical. Absolute
space is homogeneous and immovable, it exists without
reference to anything external. However, physical space
measured by physical processes (light signals or physical
rods) is merely a measure of the absolute space. Newton
did not know that if physical bodies are in motion, they
are contracted and the physical space changes. However
absolute space does not. Therefore one should distinguish
between the absolute and the physical. This distinction
shows immediately that there exist a special reference
frame which should give physical time and physical space
in coincidence with absolute time and absolute space.
However, Lorentz-Poincare interpretation does not ne-
cessitate the existence of absolute time and space, but
instead it necessitates the existence of a special refer-
ence frame relative to which the true time (which means
by definition the time in this special reference frame)
and true space (which by definition means the physical
space as measured in this special reference frame) are
measured. Even if this reference frame is never to be
measured and even if the laws of physics look exactly the
same as in all other reference frames, yet it exists. We
should correct our measuring instruments, if it is possi-
ble, to be in accordance with this special reference frame
in which the aether is at rest. If it is not possible then we
should imply its existence nonetheless. In addition, we
should seek physical causes as explanations as to why the
clocks are delayed and rods contracted when in absolute
motion. The further point of whether absolute time and
absolute space exist cannot be established with empir-
ical means but rather with philosophical or theological
ones [1]. However I shall call the true time and the true
space, absolute time and absolute space, following long
tradition, even though these are different.
Lorentz transformations therefore merely describe how
physical rods and clocks are contracted and delayed when
in motion. They connect reference frames made by phys-
ical rods and clocks amenable to alteration when in mo-
tion.
Lorentz-Poincare interpretation has been further de-
veloped (neo-Lorentzian interpretation) to as few as pos-
sible assumptions. In fact it has become as simple as
the relativistic and Minkowskian interpretations. In later
section we show that Lorentz-Poincare interpretation can
be reduced to two assumptions only - the existence of a
special reference frame (that of the aether) and velocity-
dependent mass of the particles. All else follows from
these assumptions, including Lorentz transformations.
We show that a system in motion emits electromagnetic
field and it acts back on this system thus slowing down
all processes and contracting the bodies in the direction
of motion with the standard FitzGerald-Lorentz contrac-
tion if they are to preserve their thermal equilibrium.
Please note however that even the velocity dependence
of the mass of the particles has been made quite natural
by Ives [2], where he derives it from two reasons only -
the laws of conservation of energy and momentum as well
as the laws of transmission of radiant energy.
This interpretation gives us physical causes for the
clock dilation and rod contraction, namely physical
forces. These effects are not derived simply as a result
of the postulates of the theory as is done in the relativis-
tic interpretation and in the Minkowskian interpretation
without any causes. For more details, see below.
The interpretation assumes A-theory of time and stan-
dard notion of the flow of time.
B. Relativistic interpretation
There are two other interpretations of the theory of
relativity. The second interpretation, which we shall call
relativistic interpretation is the original Einstein’s inter-
pretation of his 1905 paper [36]. In this interpretation
spacetime is merely an instrument, a helpful tool, and is
not interpreted realistically (as in Minkowskian interpre-
tation). It assumes A-theory of time. Einstein dropped
this interpretation later in favor of the Minkowskian in-
terpretation.
It is customary to present this interpretation in terms
of the postulate of the relativity of all inertial reference
frames and the postulate of the constancy of the veloc-
ity of light c. However, in order to define properly the
meaning of the words ’reference frame’, one needs more
preparatory work and we shall see that instead of two
axioms, we need in fact eleven, eight of which are mere
conventions (at least in this interpretation) and three are
empirical. We shall follow Reichenbach [37].
1. The relativity of the geometry of space
The defenders of this interpretation reason thus. Let
us start with the geometry of space. Let us imagine two-
dimensional creatures living upon a two-dimensional in-
finite surface which is not a plane, i.e. the geometry
is not Euclidean. How could these creatures (being to-
tally unaware of a third dimension) discover that they
do not live on a plane? Perhaps they could sum the an-
gles of a triangle and discover that it is not π. If they
make such a discovery they can reason that their space
is not Euclidean. However there is an alternative ex-
planation. There may be some force acting on the rods
and distorting them such that it only appears that the
space is not Euclidean, for example some heat which dis-
torts the metal rods. However, if the cause is heat, the
two-dimensional creatures can easily discover this by us-
ing rods made of different material. Heat alters different
metals in a different manner. Such a force, which acts dif-
ferently on different bodies is usually called ’differential
force’. It is easy to detect the presence or absence of such
differential forces by simply choosing different rods and
establishing different distortions. However, what if the
force is universal, that is a force which distorts all rods of
whatsoever material in the same manner? Then, the two-
dimensional creatures will not be able even in principle
9(according to the defenders of this interpretation) to dif-
ferentiate between the two situations - a flat space with a
universal force which affects all rods or a non-Euclidean
space without such universal forces. The defenders of
such an interpretation claim that it is not merely a case
of technical impossibility but of impossibility in principle
(we shall prove below that such a hasty presumption is
false and there is a method to differentiate between these
two scenarios). Neither does transporting of rods help.
For by transporting them, the universal forces may affect
them in such a manner that when the rods are united in
the same point in space they may be equal but when they
are separated in distant points they are no longer equal.
Therefore, the relativist concludes that the geometry of
space is merely a convention. One may choose flat geom-
etry always but allow universal forces or choose a curved
space and deny universal forces. One may also choose by
convention that part of the measured curviture of space is
due to non-Euclidean geometry and part - due to univer-
sal forces. Such a convention, the relativist continue, is
a necessary convention, not very different from choosing
by convention the unit of distance - meter, foot, etc.
2. The relativity of the flow of time
The same reasoning could be applied to time. We can-
not say that time flows uniformly in some particular point
in space. Neither can we say that time in different posi-
tions flows the same. For if universal forces exist, they
may alter the duration of all processes. Neither does it
help to transport the clocks for the same argument of rod
transportation is applied here. Thus, we again have no
means, even in principle to distinguish between the two
scenarios - clocks are distorted by universal force or there
is no universal force but time flows in different manner
(again, such a presumption is quite hasty and it is in fact
false, as we shall see below).
3. The relativity of the simultaneity of distant events
What of simultaneity? It is obvious that we can es-
tablish whether two events are simultaneous at the same
point in space by a simple comparison of these events.
But what of simultaneity of events in different locations
in space? Let us choose two distant points A and B. Let
us measure the distance between them and call it |AB|.
Let us send some signal (say a sound wave) from point
A to point B at a moment of time t1 (as measured by a
clock in A) . At what moment of time t2 (measured by a
clock in A) has the signal reached point B? This question
is the same as asking what moment of time t2 as mea-
sured by a clock in A is simultaneous with the moment
at B when the signal reached B. Thus we are asking
a question of simultaneity of two distant events - clock
measurement t2 in A and the moment when the signal
reaches B. One possible answer is this - by knowing the
speed of sound cs, the moment of time t2 = |AB|/cs. But
this answer is clearly misleading. For how is the speed of
sound cs measured in the first place? One simply divides
the distance traveled by the sound |AB| by the time in-
terval t2−t1. But this presupposes the knowledge of t2 in
the first place. Therefore the measurement of speed pre-
supposes the notion of simultaneity of distant events. If
there were infinitely fast signals, then we can send such a
signal from point A at moment of time t1 to point B and
reflect it back to A. Clearly this signal, being infinitely
fast, returns back to A again at the moment t1. However,
the relativist would claim that there are no such signals,
and thus absolute simultaneity of such a type cannot be
established even in principle. Therefore we can use the
fastest possible signal - light signal and send it from point
A at a moment of time t1. Then the light signal reaches
point B and is reflected back to A. It returns to A at mo-
ment t3. What moment of time t2 measured by a clock
in A is simultaneous with the event when the light signal
reached B? Obviously t1 < t2 < t3. But since there are
no infinitely fast signals, nor there are signals faster than
the light signal, then it is impossible even in principle
(according to the relativists) to establish t2. Thus, the
relativist claims that the moment t2 is chosen by con-
vention! In other words t2 = t1 + ǫ (t3 − t1) and we can
choose by convention any ǫ such that 0 < ǫ < 1. The
choice ǫ = 12 is one such possibility. If we choose ǫ =
1
2 it
appears that we have assumed that the light signal trav-
els in both directions with the same speed. However this
is not true. We have in fact defined it to travel in both
directions with the same speed. The choice of any ǫ is a
convention and it defines simultaneity of distant events.
Therefore the constancy of the speed of light in both di-
rections (being the fastest signal) is a convention, not an
empirical fact. There are other empirical facts which are
not conventions and we shall discuss them below. In fact
different choices of ǫ lead to different Lorentz transfor-
mations. The familiar Lorentz transformations are true
only by the convention ǫ = 12 . Please note that the no-
tion of a signal being faster (or fastest) does not require
the notion of simultaneity. We simply send two signals
from A simultaneously (as measured by A) and discover
which signal reached B first. No notion of simultaneity
is required here.
The relativist thus concludes that the geometry of
space, the flow of time, the notion of simultaneity of dis-
tant events are mere conventions. Before one builds the
theory one needs to separate what is a convention and
what an empirical fact. With this preparation in hand,
the relativist can finally build the whole theory.
4. Definition of reference frames. Lorentz transformations
Let us imagine a continuum of points in the whole of
space, each endowed with an observer. Let us consider a
particular point A. The observer at A defines his unit of
time by some periodic process and let this unit of time
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be the second. Now, the observer at A cannot say that
his time flows uniformly. There may be universal forces
which affect all periodic processes at A and thus masking
the fact that the time does not flow uniformly. But the
impossibility to establish the uniformity of time in prin-
ciple, forces us, says the relativist to define that the time
at A flows uniformly by mere convention.
Axiom 1: (convention): Time flows uniformly at all
points in space.
Next, the observer sends a light signal to some point
B and reflects it back to A. Let us denote with ABA
the time interval for the whole trip of the light signal
A−B −A as measured by the clock at A.
Axiom 2 (convention): If the point B has the property
that the time interval ABA is always the same as mea-
sured by a clock at A, no matter when the light signal
is sent from A, we define such a point of being at rest
relative to A.
Please note that this is a mere convention and in fact
a definition of rest. Now, the observer at A finds other
points C, D, etc. being at rest relative to A. We call
such a system of points at rest relative to A. However,
just because ABA = const., ACA = const., etc. it does
not follow that BAB = const. or CAC = const. In
other words, the points B, C, etc. are at rest relative
to A but it does not follow that A is at rest relative to
B or to C or to any other point. That such systems of
points exist with the special property that all points are
at rest relative to each other is an empirical fact (we do
not consider general relativity here).
Axiom 3 (empirical fact): There exist special systems
of points A, B, C,..., such that all points are at rest
relative to each other.
Note, there is not just a single system of points but
infinite such systems.
Axiom 4: (convention): We select such a system of
points which are at rest relative to each other.
Next, the observer at A sends his time unit (second) to
the other observers at B, C, etc. He may do so by merely
sending light signals every second. Please note that the
unit of time is thus transferred to the other observers,
but clocks are not yet synchronized, i.e. the notion of
simultaneity of distant events is not established yet.
Let us choose three points, A, B and C of our se-
lected system of points. Therefore these points are at
rest relative to each other. And let us send two signals
simultaneously from A. One of the signal travels the trip
A − B − C − A and the other A − C − B − A. Now,
generally the two signals will not return to the point A
simultaneously (measured by the clock at A) even though
the points A, B and C may be at rest relative to each
other. That there exist such systems of points that the
round trip journey takes the same amount of time is an
empirical fact (again, we exclude general relativity here).
Axiom 5: (empirical fact) There exist special systems
of points, at rest relative to each other such that the
round-trip journeys ABCA = ACBA are always the
same.
We are finally ready to define the simultaneity of dis-
tant events by light signal synchronization.
Axiom 6: (convention) Distant clocks are synchronized
using light signals. In other words if we choose two ar-
bitrary points A and B of our selected system of points
which are at rest relative to each other, we send a light
signal at a moment of time t1 measured by the clock at
A. It travels the distance A−B−A and returns at A at a
moment of time t3 by the clock at A. The moment t2 at
A simultaneous with the moment at B when the signal
reached B is defined to be t2 = t1 + ǫ (t1 − t3) for ǫ =
1
2 .
In this manner clock B is synchronized by the clock in
A. The clocks in all other points can be synchronized by
the clock at A in the same way.
The above definition may seem to have chosen a special
point A. But it can be easily proved that the above syn-
chronization procedure is symmetric. This means that
the point A is not special in any way and in fact if we
were to choose any other point to synchronize all clocks,
both synchronizations will agree, provided we choose the
same ǫ (in our case by convention ǫ = 12 ) . In addition
this synchronization is transitive, i.e. if two clocks at dif-
ferent points B and C are synchronized by A they are
synchronized by each other.
Thus far we have dealt with the concept of time in our
selected system of points. Now we continue with space.
The first notion is the topological notion of between.
Axiom 7:(convention): If we choose three points A, B
and C in our selected system of points we define point B
to be between A and C if ABC = AC.
Axiom 8 (empirical fact): If points B1 and B2 are
between A and C, then either B2 is between A and B1
or B2 is between B1 and C.
The above two axioms help us to define the notion of
straight line.
Axiom 9 (convention): The straight line through A
and B is the set of all points which among themselves
satisfy the relation between and which include the points
A and B.
With this preparation in hand, we can define the equal-
ity of distances in our selected system of points.
Axiom 10 (convention): If the time interval ABA =
ACA for three different points A, B and C in our selected
system of points, then we define |AB| = |AC|.
This concludes the geometry of space. The above ax-
ioms are quite sufficient to prove that space becomes Eu-
clidean.
Axiom 11 (convention): Let us choose two inertial sys-
tems K and K ′ as defined by the above axioms in differ-
ent states of motion. Let l be a rest-length in a system K
and l′ be a rest-length in K ′. If l is measured by observes
at rest in K ′, they will not in general measure the same
length l as observers at rest in K. There will be some
expansion or contraction factor. The same principle is
true if l′ is measured by observers at rest in K. We re-
quire by convention the identity of these expansion (or
contraction) factors obtained by the observes at rest in
K and K ′.
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With these eleven axioms at our disposal we finally
have a correct meaning of the notion of reference frame.
Obviously the above axioms define the light signal to
have the same velocity in each reference frame. Not only
that but the geometry is Euclidean (we are still in special
relativity) and the distance traveled by a light signal from
point (x, y, z) to point (x + dx, y + dy, z + dz) is
c2dt2 = dx2 + dy2 + dz2, (45)
where the right hand-side is the distance between two
infinitesimally close points and dt is the time required
for the light signal to traverse that distance. In another
reference frame we have the same speed, thus
c2dt′2 = dx′2 + dy′2 + dz′2. (46)
Given our axioms, the only transformations between
x, y, z, t and x′, y′, z′, t′ that obey the above two equations
simultaneously are the familiar Lorentz transformations.
All familiar results follow from here.
Imagine a rod placed in x direction in a reference frame
K and let it move with a velocity V along x direction
relative to K. How is the length of the rod measured?
One simply places two observers at some moment of time
t (in K) placed at both ends of the rod and measures
the distance between the observers. However, if one per-
forms the same experiment in a reference frameK ′ which
moves with the rod (i.e., the rod is at rest relative to K ′)
the very notion of the same moment of time t′ in K ′ is
quite different than that in K and thus different length
is measured. Therefore the difference of the length of
an object in different reference frames is connected with
the relativity of simultaneity in different reference frames
(according to the relativists).
The interpretation uses A-theory of time. This con-
cludes the relativistic interpretation.
C. Minkowskian interpretation
Minkowskian interpretation unites time and space into
a four-dimensional manifold, called space-time. The
space-time is not merely a helpful instrument but is in-
terpreted realistically. The physical objects are four-
dimensional. This interpretation assumes B-theory of
time. The four dimensional distance between two points
(x, y, z, t) and (x+dx, y+dy, z+dz, t+dt) in space-time
is,
ds2 = c2dt2 − dx2 − dy2 − dz2. (47)
The geometry in space-time is thus defined, as being
pseudo-Euclidean geometry. Going from one inertial ref-
erence frame to another is again given by Lorentz trans-
formations, but they are here interpreted as a change of
coordinates in the space-time manifold.
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FIG. 2: (Color online) The reality of FitzGerald-Lorentz con-
traction. As the rod, with rest-length l moves with velocity V
in x direction it is shortened to l
√
1− V 2/c2. On the other
hand, the radius of the metal ring which moves with velocity
V1 in z direction is not. Therefore the rod can pass through
the ring!
D. Assessment of the three interpretations.
Criticism of the relativistic interpretation and the
Minkowskian interpretation
Of the three interpretations of relativity theory, only
Lorentz-Poincare interpretation is consistent with our
model of the electromagnetic field and with a special
reference frame, that of the aether. Relativistic and
Minkowskian interpretation are not consistent with a
special reference frame. However, let us examine more
carefully the relativistic and the Minkowskian interpre-
tations.
Let us start with the relativistic interpretation. Let us
imagine two objects (see [1] and the references therein) -
a rod and a metal ring in a reference frame K, see Fig. 2.
Let the rod has a rest-length l placed along x direction
in K. Let the rod moves in the x direction with velocity
V with respect to K and let initially, at t = 0 all the
points in the rod have the same coordinate z > 0. Let
us also imagine a circular metal ring with a diameter l,
equal to the length of the rod, whose plane is in the xy
plane. Let the ring moves upward along z direction with
velocity V1 so that its plane remains parallel to the xy
plane. The two bodies - the rod and the metal ring move
and let us set this system of two bodies in such a manner
that the two objects meet at some moment of time t > 0.
If there were no Lorentz contraction, the rod would not
have been able to pass through the ring because its length
is equal to that of the diameter of the ring. However, due
to FitzGerald-Lorentz contraction the rod is shortened
to l
√
1− V 2/c2 while the diameter of the metal ring is
not changed, since the velocity V1 is perpendicular to
the plane of the ring. Therefore, the rod will be able to
pass through the metal ring! Of course, if one examines
what happens from the reference frame of the rod, it
is trivial to show that the ring will be inclined due to
Lorentz contraction and the rod will still pass the ring.
However in K we see that the rod passes through the
ring and so the FitzGerald-Lorentz contraction is a real
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physical phenomenon, not simply a result of the relativity
of simultaneity as claimed by the relativists.
Let us examine another famous example - Bell’s space-
ship paradox, see [1] and [15]. Let us consider two space-
ships moving with the same velocity in an inertial refer-
ence frame K, say along x direction. Therefore the dis-
tance between them remains constant as they move and
let us call this distance L. Let these spaceships accelerate
simultaneously (with respect to K) with the same accel-
eration. Obviously the distance between the spaceships
will remain the same, i.e. L, even after they accelerate
because the two spaceships have the same acceleration.
Now, let us consider this scenario again but this time
let us imagine a delicate string or thread that hangs be-
tween the spaceships, i.e. the string has a length L. Now,
let the ships accelerate again with the same acceleration
(with respect to K). However, this time the string will
be subjected to FitzGerald-Lorentz contraction, i.e. its
length will tend to be less than L. On the other hand the
distance between the ships remains L. Thus the string
will break! That it will break can be seen from the mo-
mentary inertial frame of the spaceships K ′, where due
to the relativity of simultaneity the ships will not begin
their acceleration simultaneously even though they accel-
erate simultaneously inK. Therefore FitzGerald-Lorentz
contraction can break delicate strings.
Both of these scenarios can be multiplied [1] and peo-
ple who are trained to think in terms of the relativistic
interpretation will be quite startled at first. The reason
for their surprise is that the FitzGerald-Lorentz contrac-
tion is quite real - as real as the contraction of metal rods
when their temperature is decreased. Lorentz contraction
is a true physical contraction. Within Lorentz-Poincare
interpretation these two examples are not difficult to ex-
plain because bodies that move with a velocity relative
to the aether are indeed contracted by physical forces.
There is a true physical force that causes the contraction
and it may well break delicate strings and threads. In
Minkowksian interpretation the bodies are not three di-
mensional but four-dimensional objects. And when the
objects move it is like seeing them in the four-dimensional
space-time from different ’angles’. Thus effects like the
above are explained also in Minkowskian interpretation
better than the relativistic interpretation. Examples like
that show that Minkowskian interpretation has more ex-
planatory power than the relativistic interpretation. And
for that reason the practitioners of relativity theory favor
the Minkowskian interpretation rather than the relativis-
tic interpretation.
Therefore these examples show that the relativis-
tic interpretation is explanatorily impoverished as com-
pared to the Lorentz-Poincare interpretation and the
Minkowskian interpretation. However there are more
problems. Indeed, since the relativistic interpretation
assumes A-theory of time only the present exists. The
past and the future do not exist. The future will exist,
and the present no longer exists. But the very notion
of the present (and thus of what exists) is frame depen-
dent. Imagine two inertial reference frames. In one of the
frame, a person may be shot dead, while in another refer-
ence frame he may still be alive (not yet shot). If the two
reference frames are to have an equal status, then each
reference frame is a new world in which different things
are real. Going from one reference frame to another is
the same as going from one world to another. Such a plu-
ralistic ontology is fantastic. Even worse, the relativistic
interpretation is based upon arbitrary conventions. The
relativist believes that he is compelled to choose ǫ by
convention because one cannot establish empirically dis-
tant simultaneity. However the philosophy behind that
is the old defunct philosophy of positivism (according to
which things that one cannot measure are meaningless).
However, this philosophy has been abandoned (see [1]
and the references therein) by the philosophers of science
since it is too restrictive and is contrary to the scien-
tific endeavor. A scientist quite often postulates the ex-
istence of many things which are not yet empirically es-
tablished in order to give explanations of a phenomenon
- the molecular hypothesis in statistical mechanics has
easily explained thermodynamics and chemical reactions
well before these molecules were detected directly. Many
other examples could be multiplied - the Higgs boson,
great many elementary particles, chemical elements, the
prediction of the existence of the planet Neptune, etc. In
addition, positivism confuses epistemology (what we can
know) with ontology (what exists). As to the matter of
absolute distant simultaneity one can simply imagine in-
finitely fast signals and clock synchronization with these
signals, even if such signal are not observed and even if
they do not exist in nature. Even if one cannot establish
absolute simultaneity by empirical means (in fact we can
as we shall show below) does not mean that there is no
such absolute simultaneity. Neither does it mean that
we have to have a recourse to such a fantastic pluralis-
tic ontology which is explanatorily impoverished. One
should distinguish between what one can know and what
actually exists. These are different things.
Neither does Minkowskian interpretation solves the
above problems satisfactorily because it is beset with
other difficulties. Indeed, the first difficulty is the union
of space with time. Just because one can write space
and time coordinates on the same coordinate system, one
cannot consider them united. One can unite pressure
and volume on a single coordinate system. This does
not mean that there is such a thing as a pressure-volume
space. Neither does it help to claim that space-time is
different than volume-pressure space by the presence of
four-dimensional metric. But how has one detected this
metric in the first place? One had to apply the clock syn-
chronization procedure first, which is quite arbitrary and
rests on arbitrary conventions (the choice of ǫ) and on de-
funct positivistic principle. Different conventions of ǫ will
lead to different metrics (in [37] Reichenbach gives such
examples). If one denies the doctrine of Positivism and
accepts absolute simultaneity, the metric in space-time
falls apart and space-time is thus reduced to the rank of
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the pressure-volume space. In addition, if one is to ac-
cept the realism of the space-time one has to accept that
space-like four-dimensional intervals exist and are com-
plex numbers, which is quite incredible. But even worse
than that is the acceptance of B-theory of time which flies
in the face of our experience of time. B-theory assumes
that past and future exist, that there is a hypothetical
possibility of time-travel in the past. But there is no ev-
idence of such things. In fact, one can argue that the
A-theory of time is a properly basic belief (see [1] as well
as [23] for the definition of properly basic belief) and the
burden of proof lies upon the shoulders of the B-theorist.
What is the evidence for B-theory? There is none. B-
theory is simply postulated without any evidence. Thus,
it is quite save to say that space-time is merely a good
instrument, already used in Newtonian physics and is not
to be accepted as the true reality.
Things are aggravated greatly if quantum mechanical
considerations are taken into account. Quantum mechan-
ics is in great deal of tension with both Minkowskian and
relativistic interpretation regardless of whether one ac-
cepts Copenhagen’s interpretation of quantum mechan-
ics or some non-local hidden variable theory. Indeed, let
us consider a version of the EPR (for much more details,
see [38]) paradox and examine a decay of the π0 meson
into an electron and positron. Let the π0 meson decays
at the moment of time t = 0 at the origin of an iner-
tial reference frame K. Obviously in K the electron and
positron have opposite momenta. Since the spin of the
π0 meson is 0, due to the conservation of angular mo-
mentum the electron-positron pair is in the singlet spin
state |00〉 = 1√
2
[| ↑↓〉 − | ↓↑〉], where | ↑〉 means spin in z
direction and | ↓〉 means spin opposite to z direction. At
sufficiently great distances from the origin O of the coor-
dinate system we place detectors that measure the spin of
the electron and of the positron in directions a and b re-
spectively, where |a| = |b| = 1. Simple quantummechan-
ical considerations give us that the correlation of the spin
projections upon a and b directions is 〈SˆaSˆb〉 = −
~
2
4 a·b,
where ~ is Planck’s constant. Very general considerations
lead us to the conclusion that local hidden variable theory
is not consistent with this correlation as can be seen by
Bell’s inequalities [38]. Thus, if there is a hidden variable
theory one is compelled to choose some non-local theory
which is inconsistent with neither the Minkowskian inter-
pretation nor with the relativistic interpretation. How-
ever, such a non-local theory is consistent with Lorenz-
Poincare interpretation, which already assumes a special
reference frame and is compatible with both the Lorentz
transformations and with superluminal velocities. Not
only that but the tension remains quite strong even in
Copenhagen interpretation. Though it is true that one
cannot send superluminal signals with quantum mechan-
ical correlations, yet a problem remains. Indeed, upon
measurement of the spins by the detectors the collapse
of the paired wave function is simultaneous. But simul-
taneous with respect to what reference frame? If it is
simultaneous in some inertial reference frame K then in
another reference frame K ′, due to the relativity of si-
multaneity, one of the particles would have been with a
collapsed wave-function before it is even measured by the
detector. Thus, the very spin state becomes not intrinsic
property of the electron or the positron but frame depen-
dent. If one is to avoid such highly implausible scenario,
one has to hold the relativistic and the Minkowskian in-
terpretations into question. Quoting Bell [5]: ”I think it’s
a deep dilemma, and the resolution of it will not be triv-
ial; it will require a substantial change in the way we look
at things. But I would say that the cheapest resolution
is something like going back to relativity as it was before
Einstein, when people like Lorentz and Poincare thought
that there was an aether - a preferred frame of reference
- but that our measuring instruments were distorted by
motion in such a way that we could not detect motion
through the aether...The reason I want to go back to the
idea of an aether here is because these EPR experiments
there is the suggestion that behind the scenes something
is going faster than light. Now, if all Lorentz frames
are equivalent, this also means that things can go back-
ward in time...this introduces great problems, paradoxes
of causality, and so on. And so it is precisely to avoid
these that I want to say there is a real causal sequence
which is defined in the aether”.
Therefore Bell’s inequalities are criticism of the local-
ity assumption rather than the hidden variable theories.
For they may close the gate for local hidden variable the-
ories but also open the gate for more rational non-local
hidden variable theories of the type of de Broglie-Bohm
interpretation. Lorentz-Poincare interpretation is quite
consistent with Lorentz transformations, aether and with
non-local hidden variable theories.
The introduction of general relativity as a proof that
the space-time is necessary not just as an instrument but
as a reality is also implausible. Let us examine the mat-
ter more carefully. Einstein had attempted to introduce
a principle of ’general’ relativity that will relativize all
motion, not simply the motions with constant speed as
in special relativity. It is generally accepted that he failed
in that regard [1] and instead he drafted a complicated
gravity theory. Therefore the name ’general relativity’
is a kind of misnomer. Let us follow his reasoning. He
imagines two fluid spheres S1 and S2 at rest relative to
each other with the same radii. The sphere S2 begins to
rotate and due to the centrifugal forces, it will change
its shape into an ellipsoid of revolution as measured by
the instruments which are at rest relative to S1. How-
ever, from the reference frame of S2, S1 will not change
and there is thus asymmetry between the two spheres.
It seems therefore that the rotating motion is absolute
and detectable. However, Einstein applies Mach’s prin-
ciple, according to which the inertia of the spheres is
determined by the distant bodies, the distant stars. If
there were not distant stars and distant bodies the ro-
tating motion would not have been detected. However,
Einstein confuses here Mach’s principle with the exten-
sion of the relativity principle. The relativity principle
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would have required that from the reference frame of S2,
both S1 and all distant stars with respect to S1 appear
distorted and S1 appears as an ellipsoid of revolution as
well. Thus, Einstein confuses relativity principle with
Mach’s principle. Not only that but Mach’s principle
fails to eliminate absolute motion. Indeed, let us leave
the fluid spheres aside and examine another scenario. Let
us imagine a rotating universe. The centrifugal effects are
visible again (see [1] and the references therein) and this
time the absolute rotation of the universe as a whole can-
not be explained as a rotation relative to other bodies.
Thus Mach’s principle fails to eliminate absolute motion.
Next, Einstein invites us to consider the principle of
equivalence - the local equivalence between gravitational
fields and accelerating reference frames. He then makes
an error of thinking that by making the theory generally
covariant he had mathematically implanted the equiv-
alence principle. However, this is false. The fact that
a theory is written in generally covariant form does not
make all reference frames equivalent. Indeed, one can
write all physical equations generally covariant. For in-
stance in Newton’s equations one has to simply unite
all inertial forces with the physical forces into a single
expression Fµ, µ = 1, 2, 3 and Newton’s equations will
be generally covariant. But we know that in Newton’s
physics there are special inertial reference frames. There-
fore the principle of general covariance is no principle at
all. It is vacuous of content.
Thus, Einstein commits a double error - first, he con-
fuses the relativity principle with Mach’s principle and
second, he confuses the equivalence principle with the
principle of general covariance. The latter being no prin-
ciple at all.
Nonetheless, Einstein identifies the metric coefficients
gµν (µ, ν = 0, ..., 3) with the gravity field. However at
this point Einstein makes a departure from the field the-
ory of the type of Faradey-Maxwell in favor of a geo-
metrical theory. But this physico-geometrical dualism of
gµν does not allow the possibility to write a symmetric
energy-momentum tensor but pseudo-tensor. Indeed, a
possible reference frame could remove the gravitational
field in a small area of space-time and thus all compo-
nents of the symmetric energy-momentum tensor would
be zero at this point. This is not a behavior of a ten-
sor but of a pseudo-tensor. The lack of a symmetric
energy-momentum tensor separates gravity theory from
the other field theories, while there is a perfectly con-
sistent field approach to gravity [17] that leads to ex-
actly the same field equations as Einstein’s equations
and at the same time it allows that a symmetric energy-
momentum tensor can be written for the gravity field.
Indeed, let us start from field theoretic notions. First
we start with a flat space-time (which in Lorentz-
Poincare interpretation is merely a tool) with a flat met-
ric ηµν . We raise and lower indexes with η. Second,
from very general considerations (long range of the grav-
ity field, the attractiveness of the gravity, deflection of
light by gravity, etc.) we can reason that gravity field
ought to be described by spin 2 field hµν defined on flat
space-time. The requirements of positive definiteness of
the energy density [17] and a conserved source of the
field equations lead to the Lagrangian for a free tensor
massless field hµν (we choose c = 1),
Lh =
1
2
∂µhνρ∂
µhνρ−∂µhνρ∂
νhµρ+∂µh∂ρh
µρ−
1
2
∂µh∂
µh,
(48)
where h = hµµ. Thus far the theory is quite similar to the
vector theory of electrodynamics if one considers that the
above Lagrangian has a gauge symmetry
hµν → hµν + ∂µΛν + ∂νΛµ, (49)
for arbitrary Λµ(x), where x is a four-dimensional coor-
dinate.
We follow Thirring [39]. Due to this gauge symmetry
one can have the condition
∂µh
µν =
1
2
∂νh, (50)
which is preserved if we restrict ourselves to gauges
which Λµ = 0, similarly to the Lorentz gauge in elec-
trodynamics. The free field equations become
hµν = 0. (51)
The simplest manner to introduce interaction with par-
ticles is to add on the right hand side the source term due
to the energy-momentum density of the particles, i.e,
hµν = f
(
T (p)µν −
1
2
ηµνT
(p)
)
. (52)
Here f is a coupling constant and T
(p)
µν is the energy-
momentum tensor for the particles. Let us examine for
simplicity’s sake a single particle. Then the action for a
free particle is,
Sfp =
∫
dsLfp, (53)
where s is the proper time of the particle (c = 1) and Lfp
is the Lagrangian for a single free particle. It is given by
Lfp = −
1
2
mηµν
dxµ
ds
dxν
ds
. (54)
Here xµ are the four-dimensional coordinates of the par-
ticle and m is its mass.
Eq. (52) does not lead to the condition ∂µT
(p)
µν = 0. In
order to try to correct that, we could augment the right-
hand side of Eq. (52) with the energy-momentum tensor
of the field hµν itself, which immediately introduces non-
linearities. However, we shall first restrict ourselves to
the linear theory to lowest order in f .
The interaction term on the right-hand side of Eq. (52)
can be introduced into the action Sfp for the free particle
into the form
Sint =
∫
dsLint, (55)
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where
Lint = fmhµν
dxµ
ds
dxν
ds
. (56)
Thus, the total Lagrangian for the particle in a spin 2
field (considered as an external field) will be
L = Lfp + Lint = −
1
2
mgµν
dxµ
ds
dxν
ds
, (57)
where
gµν = ηµν − 2fhµν, (58)
is an effective renormalized metric. It is this renormalized
metric that is ’seen’ by the particle as it interacts with
the tensor field hµν . Indeed, the above Lagrangian shows
that the particle moves in such a manner as to minimize
the four-dimensional interval ds2 = gµνdx
µdxν , i.e. it
moves as if upon a geodesic in a curved space-time with
metric gµν . The true metric is however ηµν not gµν in
the field-theoretic approach to gravity. In fact one can
easily derive from the Lagrangian (57) the following con-
servation law
gµν
dxµ
ds
dxν
ds
= const., (59)
where the above constant can always be chosen by con-
vention equal to 1 and thus ds2 = gµνdx
µdxν . In this
manner the gravity field hµν has distorted both physical
clocks and physical rods in such a manner that the true
metric η will not be visible but instead the metric g will
be observed. Obviously this is due to the interaction of
the particles of the bodies with the gravitational field.
Now, one can introduce higher order powers of f to
correct the fact that ∂µT
(p)
µν 6= 0. If one includes the
energy-momentum tensor of the gravity field on the right-
hand side of Eq. (52) another inconsistency appears,
namely ∂µ
(
T
(p)
µν + T
(h)
µν
)
6= 0, where T
(h)
µν is the energy-
momentum tensor of the gravitational field hµν . It was
proved by Wyss [42] and independently by Ogietsku and
Polubarinov [43] that one can construct iterative proce-
dure by requiring consistency to all orders in the coupling
constant f . They showed that requiring gauge invariance
for the tensor potential hµν to all orders in f , the pro-
cedure converges to general relativity. Then Deser [17]
dropped this limitation by introducing the second-order
energy-momentum tensor that can be obtained by a vari-
ational principle.
Such a bimetric approach to gravity makes possible to
consider gravity as a field and energy-momentum tensor
can be written. Not only that but the field approach
unites all forces of nature under a single unified frame-
work. Even more, according to Logunov [44] one is com-
pelled to consider gravity as a field in flat space-time such
that the gauge is organically built into the theory. Oth-
erwise Einstein’s gravity equations will not give unique
predictions.
With this preparation in hand one can finally show
how a universal force can be detected and the reasoning
of the relativists who say that such forces are in principle
unobservable is implausible. Indeed, let us imagine that
we have two-dimensional creatures that measure the an-
gles in a triangle and they discover that their sum is not
π. Is the geometry non-Euclidean or there is a universal
force that distorts their measuring rods? The creatures
can reason thus. They can first try the hypothesis that
a universal force exists. Within this hypothesis they can
obtain the properties of this force and compare it with
the other forces of nature available to them. If they dis-
cover great many similarities with other forces and a sin-
gle unifying formalism can unite all the forces and in fact
can derive all the properties of this universal force, then
it is much more plausible that the universal force exists.
Thus with the help of additional information from other
parts of physics (or knowledge in general) one can prove
that universal force exists. And gravity is such a force.
Not only that but even within the geometrical ap-
proach to gravity as a curviture in space-time it is simply
untrue that there are no special reference frames. The
geodesics in the curved space-time play the same role as
the inertial reference frames played in special relativity.
This can be seen easily, by recalling that infinitesimally
small regions of curved space-time are flat and special
relativity can be applied there. The geodesic motion in
this infinitesimal region is an inertial observer. The only
difference between flat Minkowski space-time and curved
Minkowski space-time is how these infinitesimal regions
are connected into a single manifold. Therefore the prin-
ciple of equivalence does not render all reference frames
equivalent.
And finally cosmological considerations (see [21] and
[1]) when united with Einstein’s gravity equations can
easily show that there exist a special reference frame even
within the limited geometrical approach of curved space-
time which deals with generally-covariant equations. In-
deed, if the universe is homogeneous and isotropic there
is a special foliation of space-time (within Minkowskian
interpretation) such that
ds2 = dt2 − R2(t)
(
dr2 + r2dθ2 + r2 sin2 θdφ2
)
, (60)
i.e., there exists a global cosmic time t. This foliation
of space-time corresponds to a reference frame that co-
incides with the average motion of the cosmic matter.
Thus, symmetries can disclose to us the existence of a
special reference frame. One may object that this is
merely a special foliation of space-time and some other
foliation is allowed. However, this reasoning applies real-
istic understanding of space-time which we already crit-
icized. Therefore what Einstein’s special theory of rel-
ativity took with one hand (a special reference frame),
Einstein’s gravity theory gave back with the other.
And finally we know that our universe is indeed sta-
tistically homogeneous and isotropic ([18] and [21]) with
great accuracy, see the Introduction.
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E. A possible route to a mechanical model of
Einstein’s gravity equations
The same aether we have used to construct mechanical
model of Maxwell’s equations can reveal to us a possible
route toward a mechanical model of gravity. We shall
deal with the liner theory devoid of matter. ThenA = ρξ
and the aether density ρ is constant. Let us substitute
hµν = hνµ =


ρc2 ρcvx ρcvy ρcvz
ρcvx −σxx −σxy −σxz
ρcvy −σyx −σyy −σyz
ρcvx −σzx −σzy −σzz

 . (61)
Then Newton’s equations ρ∂tvi = ∂kσki and the conti-
nuity equation ∂tρ+∂i (ρvi) = 0 can be written in a four
dimensional notation as
∂µh
µν = 0. (62)
The above equation corresponds to the gauge condition.
The equations for hµν are
hµν = 0. (63)
If we wish to derive mechanical model of Einstein’s grav-
ity equations we must postulate different stress-strain re-
lations and include matter. Such a procedure does not
seem a priori impossible.
V. STATISTICAL-MECHANICAL
INTERPRETATION OF LORENTZ
TRANSFORMATIONS
In this section we shall derive Lorentz transformations
within the framework of Lorentz-Poincare interpretation.
We do this by calculating the one-particle probability dis-
tribution of a gas of molecules. We take into account
that the molecules of the gas emit electromagnetic field
and this field acts back upon the molecules themselves
and thus distorting the one-particle distribution func-
tion. The result of this distortion is such that in order
for the gas to remain in thermal equilibrium all processes
in the gas are delayed by the standard clock dilation (not
time dilation) and the gas as a whole is contracted in
the direction of the general locomotion of the gas with
the standard FitzGerald-Lorentz contraction. In other
words, the dilation of the processes and the contraction
of the moving body relative to the aether are derived as
true physical effects caused by self-interaction.
To this end we shall make only two assumptions:
Assumption 1: There exist a special reference frame,
that of the aether.
Assumption 2: The mass of the charge is velocity-
dependent, more concretely we assume Eq. (43).
It is obvious that the molecules of the gas interact with
the electromagnetic field they created. This does not ex-
clude the possibility of external electromagnetic field but
for simplicity of derivation we shall exclude it. In ad-
dition, it is possible that even the so called elementary
particles (say muons) consist of more elementary con-
stituent particles (the ’molecules’ of the muon) and they
interact via some other field. I shall argue below that
so long this field propagates with the finite velocity of
light c, the muon will still be contracted and its life time
increased if it moves relative to the aether. Therefore
the considerations below are not confined to macroscopic
bodies.
In order to derive how the electromagnetic field dis-
torts a body, we shall consider the one-particle Boltz-
mann’s equation for a gas of molecules interacting via
electromagnetic field. Following [40] and [41] we reason
thus. Let f(r,p, t) is the probability distribution at mo-
ment t of finding a single particle in position r and with
momentum p in the volume dV and momentum volume
d3p. After an infinitesimal time interval dt we have that
f(r,p, t)dV d3p = f(r+ vdt,p+ Femdt, t+ dt)dV d
3p,
(64)
where r = r + vdt, Fem = e(E + v × B/c) is the elec-
tromagnetic force acting on a charge e (not necessar-
ily the electron charge), v is the charge of the particle,
p = p + Femdt, dV = dxdydz and dV = dxdydz. From
Eq. (43) we have
p =
mv√
1− v
2
c2
, (65)
and thus
v =
pc√
p2c2 +m2c4
. (66)
These equations allow us to calculate the Jacobian and
hence the change of the volume dV d3p in phase space,
dV d3p =
(
1 +
∂
∂p
·Fem
)
dV d3p = dV d3p, (67)
because
∂
∂p
· Fem = 0. (68)
Here ∂/∂p is the gradient operator with respect to mo-
menta. The same for ∂/∂r = ∇. We shall use both
notations, ∂/∂r as well as ∇. Using Eq. (67), (64) is
simplified to
∂f
∂t
+ v ·
∂f
∂r
= −e
(
E+
v
c
×B
)
·
∂f
∂p
. (69)
We have assumed so far a system of positive charges only
(e > 0 by assumption). For a system with both positive
and negative charges we have to consider two probability
distributions for both types of constituent particles. We
shall call them f1,2. Boltzmann’s equations for both are
∂f1,2
∂t
+ v ·
∂f1,2
∂r
= ∓e(E+
v
c
×B) ·
∂f1,2
∂p
. (70)
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Please note that we do not include collision terms be-
cause they are already taken into account on the right of
the above equation. Indeed, any kind of collision is here
assumed to be of electromagnetic origin and is thus in-
cluded in the electromagnetic force. In other words, the
charges do not interact directly but indirectly through
the electromagentic field. Therefore the above equation
is the most general Boltzmann’s equation of interacting
particles.
So far we have shown how the electromagnetic field
produced by the particles in the system distorts the
probability distributions f1,2. We need to complete
the system with the equations which show how the
charges themselves create this field. Obviously these are
Maxwell’s equations. In order to simplify them we apply
the standard Lorentz gauge:
∇ ·A−
1
c2
∂φ
∂t
= 0. (71)
Then, Maxwell’s equations are converted to inhomoge-
neous wave equations, as is well known:
φ = −̺, (72)
A =
1
c2
J, (73)
where  = ∇2 − c−2∂2/∂t2 is the D’Alembert operator.
Let us assume that there are N positive and negative
charges. Then the charge and current density are
̺ = eN
∫
f1(r,p, t)d
3p− eN
∫
f2(r,p, t)d
3p, (74)
J = eN
∫
vf1(r,p, t)d
3p− eN
∫
vf2(r,p, t)d
3p (75)
The full system of equations describing the self-governing
system of charges is now complete.
A. A system in thermal equilibrium moving with
velocity V relative to the aether along the x axis.
New notation for the Maxwell’s wave equations
Let us begin by considering a system in thermal equi-
librium at rest relative to the aether. Obviously then the
probability distributions are time-independent. Let us
use superscript (0) to denote the system at rest with re-
spect to the aether. Thus, the equations describing this
system in absolute rest and at the same time in thermal
equilibrium are,
∇2φ(0) = eN
∫
f
(0)
1 (r,p)d
3p− eN
∫
f
(0)
2 (r,p)d
3p.
(76)
Similarly for A(0). Boltzmann’s equations are
v ·
∂f
(0)
1,2
∂r
= ∓e
(
E(0) +
v
c
×B(0)
)
·
∂f
(0)
1,2
∂p
. (77)
We shall assume that the solution of any system at rest
and in thermal equilibrium can be obtained, more pre-
cisely we can obtain φ(0), A(0) and f
(0)
1,2 .
Now, let us examine another system in thermal equilib-
rium, which however moves with velocity V in x direction
with respect to the aether. We do not change the refer-
ence frame. The frame is still the aether frame. We just
consider a moving system. The equation describing the
potential for this moving system is
φ = −̺(x− V t, y, z). (78)
Similarly for A. The only time dependence is due to
the general locomotion of the system with respect to the
aether. Let us substitute
x1 = x− V t,
y1 = y,
z1 = z,
t1 = t. (79)
Please note that this is simply a notation. No physical
meaning whatsoever is imparted to these substitutions
(yet). The wave equation for the potential φ is changed
to,(
1−
V 2
c2
)
∂2φ
∂x21
+
∂2φ
∂y21
+
∂2φ
∂z21
+
2V
c2
∂2φ
∂x1∂t1
= −̺(x1, y1, z1).
(80)
Similarly for A. On the right hand side, the charge is
time-independent in the new notation. However the wave
equation on the left is distorted. It is obvious though that
the left hand side will be simplified if we substitute
x2 =
x1√
1− V
2
c2
=
x− V t√
1− V
2
c2
,
y2 = y1 = y,
z2 = z1 = z,
t2 = t1 = t. (81)
Then Eq. (80) becomes
2φ+
2V
c2
∂2φ
∂x2∂t2
= −̺
(
x2
√
1−
V 2
c2
, y2, z2
)
, (82)
2 is the D’Alambert operator with respect to the no-
tation (81). Eq. (82) however is not a wave equation,
even though on the right hand side we have a time-
independent source. It is not difficult however to guess
a method to correct that. We substitute,
x3 = x2 =
x− V t√
1− V
2
c2
,
y3 = y2 = y,
z3 = z2 = z,
t3 =
√
1−
V 2
c2
t2 − x2
V
c2
=
t− xV/c2√
1− V
2
c2
. (83)
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In this manner we finally obtain,
3φ = −̺
(
x3
√
1−
V 2
c2
, y3, z3
)
. (84)
This is truly an inhomogeneous wave equation with a
time-independent source. Again we stress that Eqs. (83)
are simply a notation. Nothing else. The same consider-
ations are done for the vector potential,
3A =
1
c2
J
(
x3
√
1−
V 2
c2
, y3, z3
)
. (85)
One might think that the job to convert the equations of
a moving system in an effective system at rest is done.
However we are not ready because for these new equa-
tions the sources on the right hand side do not obey the
continuity equation. Indeed, if we rewrite the continuity
equation
∂̺
∂t
+∇ · J = 0, (86)
with the new notation (83), we have,
∂
∂t3

̺− V Jx/c2√
1− V
2
c2

+ ∂
∂x3

 Jx − V ̺√
1− V
2
c2

+ ∂
∂y3
Jy+
∂
∂z3
Jz = 0.
(87)
In order for the new sources to obey the continuity equa-
tion we have to perform another substitution
̺3 =
̺− V Jx/c
2√
1− V
2
c2
, (88)
J3x =
Jx − V ̺√
1− V
2
c2
, (89)
and J3y = Jy and J3z = Jz . We have to perform similar
linear combinations of φ and A such that the sources of
the wave equations are ̺3 and J3.
φ3 =
φ+ V Ax√
1− V
2
c2
,
A3x =
Ax + V φ/c
2√
1− V
2
c2
, (90)
and A3y = Ay as well as A3z = Az . Then we finally have
3φ3 = −̺3
(
x3
√
1−
V 2
c2
, y3, z3
)
. (91)
Similarly for A3. The wave equations are finally reduced
to stationary equations, whose sources obey the continu-
ity equation
∂̺3
∂t3
+∇3 · J3 = 0. (92)
Since the sources in these wave equations in the new no-
tation are effectively time-independent, we may discard
the time derivative
∇23φ3 = −̺3
(
x3
√
1−
V 2
c2
, y3, z3
)
. (93)
Similarly for A3. We stress that we have simply made a
new notation. Nothing else is done. No physical inter-
pretation whatsoever is applied. Next, we consider Boltz-
mann’s equations.
B. The new notation applied to Boltzmann’s
equations for the moving system with velocity V
along the x-axis in thermal equilibrium
Boltzmann’s equations for the moving system in ther-
mal equilibrium for both type of charges are,
∂f1,2
∂t
+ v ·
∂f1,2
∂r
= ∓e(E+
v
c
×B) ·
∂f1,2
∂p
. (94)
However we have f1,2 = f1,2(x− V t, y, z, px, py, pz). The
only time dependence of f1,2 which describes a thermal
equilibrium of a moving system is due to general locomo-
tion of the system. We use directly substitution (83). In
order to rewrite Boltzmann’s equations we have to cor-
rect the electromagnetic field using E3 and B3 derived
from the potentials φ3 and A3. In addition, we have
to distort the axes in the phase space. The coordinates
x, y, z, t are distorted according to Eqs. (83). But we
need to do the same for the moment. To this end we
have
v3x =
dx3
dt3
=
vx − V
1− vxVc2
. (95)
Similarly, one could derive v3y and v3z and from here
the momentum p3 which allows us to distort all axes in
phase space using Eqs. (83). After a somewhat laborious
calculation (the reader may also follow [40] for a four-
dimensional notation) we obtain,
v3 ·
∂f1,2
∂r3
= ∓e
(
E3 +
v3
c
×B3
)
·
∂f1,2
∂p3
. (96)
We see that Boltzmann’s equation is covariant with re-
spect to the new notation Eq. (83). This equation, be-
ing combined with the effective stationary field equation
(93), and a similar Poisson’s equation for A3 helps us to
reach the conclusion that the whole of the moving system
is effectively reduced to a system which is in absolute rest
(i.e. rest relative to the aether). Of course, the system is
in fact moving with velocity V along the x axis but with
the new notation, the system behaves mathematically as
if it is in absolute rest. We have assumed that any system
of equations, describing a body in absolute rest, can be
solved and the solution is denoted with a superscript (0).
Therefore the solution is f1,2(r,p, t) = f
(0)
1,2 (r3,p3) and
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similarly for the fields. Reverting back to the original
notation we have
f1,2(r,p, t) =
f
(0)
1,2

 x− V t√
1− V
2
c2
, y, z,
px − V
√
p2c2 +m2c4/c2√
1− V
2
c2
, py, pz


(97)
The solution for the distributions f1,2 is rewritten in
terms of some effective system which is now effectively
in absolute rest. However, the above rest solution f
(0)
1,2 is
not any effective solution but is the solution of the partic-
ular system which is in motion, if it were not in motion
but if it were in absolute rest. This is immediately seen
by taking the limit V → 0 on the right hand side of Eq.
(97) as well as in Eqs. (94) and (78). In this manner from
Eq. (97) we can compare the distribution functions f1,2
of the system in thermal equilibrium, which moves with
velocity V with the distribution functions f
(0)
1,2 in thermal
equilibrium if the system were in absolute rest.
Let us assume that the charge distributions f
(0)
1,2 (r,p)
describe a body in absolute rest with finite length L along
the x-axis. This means that f1,2 → 0 for s → L where s
is the distance from one end of the body to the other .
Eq. (97) shows that the distribution is translated along
the x-axis with amount V t and then contracted with a
factor
√
1− V 2/c2. Therefore for the moving body in
thermal equilibrium described by the distributions f1,2
we have that f1,2 → 0 for s → L
√
1− V 2/c2, i.e. the
body has a new dimension L
√
1− V 2/c2. This is the
customary FitzGerald-Lorentz contraction.
C. Dilation of all processes in a body not in
thermal equilibrium
We could easily examine a body, which is not in ther-
mal equilibrium and yet it is in absolute rest. In other
words, the body has some internal motion but its center
of mass is not moving. For example, an oscillating macro-
scopic dipole which consists of many molecules and yet
its center of mass is in absolute rest. The internal motion
for this dipole is its oscillations. Of course, this may be
any other system in absolute rest and not in equilibrium.
Therefore the field equations for such a system are,
φ(0) = −̺ (r, t) . (98)
Similarly for A. Here, despite the fact that the system
of charges is in absolute rest, yet ̺ is a function of time,
due to the internal motion of the body. Boltzmann’s
equations are
∂f
(0)
1,2
∂t
+ v ·
∂f
(0)
1,2
∂r
= ∓e
(
E+
v
c
×B
)
·
∂f
(0)
1,2
∂p
. (99)
And again, the distributions are still time-dependent be-
cause the system is not in thermal equilibrium due to the
internal motion of the body.
If any body not in thermal equilibrium were to move
with velocity V along the x axis, the equations become
φ = −̺ (x− V t, y, z, t) , (100)
and similarly for A. Note that the time-dependence of ̺
is not only due to the internal motion but also due to the
external general locomotion of the system with velocity
V along the x axis. Boltzmann’s equations are
∂f1,2
∂t
+ v ·
∂f1,2
∂r
= ∓e
(
E+
v
c
×B
)
·
∂f1,2
∂p
, (101)
where f1,2 = f1,2 (x− V t, y, z,p, t), i.e., f1,2 also depends
on time in two ways - internal motion and general loco-
motion. We can follow exactly the same line of reasoning
as we did for the system which was in thermal equilib-
rium. We obtain
f1,2(r,p, t) = f
(0)
1,2

 x− V t√
1− V
2
c2
, y, z,
t− xV/c2√
1− V
2
c2
, ...

 ,
(102)
where ... is the momentum-dependence which is the same
as in Eq. (97). We observe that the body is again
FitzGerald-Lorentz contracted. We see however that the
internal motion is delayed with the factor
(
1− V 2/c2
)1/2
,
i.e. all processes are delayed. This is immediately seen as
follows. Choose a point in space, say x = y = z = 0 and
let us examine the density of particles with momentum
p in the range d3p. Obviously it is,
Nf1,2(0, 0, 0,p, t)d
3p =
Nf
(0)
1,2

 −V t√
1− V
2
c2
, 0, 0,
t√
1− V
2
c2
, ...

 d3p. (103)
The first term in the brackets is the time-dependence
due to the general locomotion of the system. The second
time-dependence is due to internal motion. We observe
that the internal processes in the point (x, y, z) = (0, 0, 0)
are delayed with the factor
(
1− V 2/c2
)1/2
. One could
say even more. Not only are the processes delayed
with this factor, but they are delayed with the amount
xV/c2
(
1− V 2/c2
)1/2
depending on x. This means that
if two processes were simultaneous in the absolute rest
position of the body, they will no longer be if the body
moves relative to the aether.
By using the notation (83) we have been able to reach
the conclusion that a moving body is distorted and the
processes in it delayed because the probability distribu-
tion functions f1,2 are slowed down and contracted. It is
easy to see that the cause of these distortions is the elec-
tromagnetic field created by the molecules of the body
and which acts back upon the body. In other words,
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we claim that the cause of the distortions and the delays
is self-interaction through the medium of the electromag-
netic field. Indeed, we have nowhere made any clock syn-
chronization as in the relativistic interpretation. We only
examine a complicated self-interacting system within the
framework of Newtonian time and space. Not only that
but we know that the fields φ and A obey a wave equa-
tion. But it is well known that the wave equation is
already Lorentz covariant. If the field equations were not
Lorentz covariant, but Galilean covariant, then it is ele-
mentary to prove that Boltzmann’s equation would have
been Galilean covariant as well, and no distortion what-
soever, neither to the length of the body, nor to the du-
ration of the processes in the body would have occurred.
Therefore the cause of the distortion is the peculiar way
in which the electromagnetic field is altered when the
body moves. The field changes when the body moves and
this change in turn affects the body itself, which has emit-
ted this particular field. This is obvious if one considers
what would happen if the covariance of the electromag-
netic field equations were Galilean instead of Lorentzian.
Lastly, we should point out that in our model we do
not require that the ’molecules’ (i.e. constituent particles
of the body) change when the body is in motion. They
are simply considered as point particles.
D. Another reference frame moving with respect
to the aether using physical clocks and physical rods
as measuring instruments
So far, the coordinates (83) were merely a notation
necessary to compare the one-particle distribution func-
tions f1,2 of the moving system with the distributions
in absolute rest f
(0)
1,2 . Therefore Lorentz covariance is
seen in our interpretation as a mathematical device for
this comparison. In customary derivations of Lorentz
covariance, people usually neglect Boltzmann’s equation
(or any other equation which governs the motion of the
charges) and thus neglect a very vital part, namely how
the system is affected by its own electromagnetic field as
it moves.
Having done all that work, we are finally ready to ex-
amine what is going to happen if a new reference system
K ′ is used, which moves relative to the aether K with
velocity V in x direction. We assume that the centers of
the two coordinate systems O and O′ coincide at t = 0.
In this new reference system however, we must take into
account that the clocks and rods which we use to mea-
sure time and distance are physical devices, i.e. they are
made of molecules and therefore they are themselves dis-
torted. All physical rods are contracted and all clocks
are delayed. Note that it is not time which is delayed,
it is that the clocks and the physical processes are be-
ing delayed. Time is absolute and metaphysical, and is
thus unaltered. The true time is measured by clocks in
absolute rest.
Let an eventM occurs in a point (x, y, z) in the aether
at absolute moment of time t. What are the coordinates
in the new reference system K ′? Obviously, if there was
no FitzGerald-Lorentz contraction, then x′ = x − V t.
However, since the moving measuring rods are contracted
they measure greater distance. Indeed, the distance is
defined as the number of unit rods placed in x′ direc-
tion. Contracted rods therefore measure greater distance
because more rods are required. We therefore obtain
x′ =
x− V t√
1− V
2
c2
. (104)
As we have established, only the rods in x direction are
contracted. Therefore y′ = y and z′ = z. Please take into
account the difference between (x′, y′, z′) and (x3, y3, z3)
in Eqs. (83). The latter are mere notation which was
useful to obtain Eq. (102) and this in turn allows us to
compare the distribution functions f
(0)
1,2 of a system in
absolute rest and the distribution functions f1,2 of the
system in motion. However, the coordinates (x′, y′, z′)
are not notation but rather the false reading of the dis-
torted measuring rods in a moving reference system.
Next, we shall consider the time coordinate t′. To this
end let us first consider the clock synchronization in the
aether frame. To this end, let us define the unit of second
in a clock positioned at O, the center of the aether co-
ordinate system K. We neglect the physical dimensions
of the clocks. Let us synchronize two clocks at the same
point O. This can be done by using the same definition of
second in both clocks or by merely comparing them. This
can be done because the clocks are at the same point O.
We slowly move the second clock along the x axis with
velocity v. As the clock moves, it is slowed down. The
first clock measures moment of time t1 = x/v. Here t = 0
is the moment when the second clock has started its mo-
tion in the x direction. The second clock measures time
t2 = x
√
1− v2/c2/v because it is slowed down. If we
take the difference in measurements in the second clock
and at the same time we take the limit v → 0, we obtain
lim
v→0
(t1 − t2) = x lim
v→0
1−
√
1− v
2
c2
v
= 0. (105)
This means that so long the second clock is being moved
sufficiently slowly, we can consider it synchronized with
the clock at O. In other words, we can consider these
two clocks as measuring the absolute time. We can even
repeat the procedure by moving the second clock suf-
ficiently slowly along y and z directions and consider it
again synchronized with the clock at O. The same proce-
dure can be now applied over and over again and we can
fill the whole of space with such synchronized clocks. Let
us now consider a moving frame of reference K ′ with ve-
locity V along x direction. Before it starts its motion we
fill this coordinate system of synchronized clocks which
measure the absolute time. Then we move them all with
the velocity V . We can consider all these clocks as a
single physical system made of molecules. Therefore, for
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this system of molecules we can apply Eq. (102). Thus,
t′ =
t− V x/c2√
1− V
2
c2
. (106)
First, we see that all clocks are slowed down with the
same factor
√
1− V
2
c2 . Second, we observe that clocks
at different positions x are slowed down with different
amount xV/c2
√
1− V 2/c2 with respect to the absolute
time. This means that if two events are simultaneous
in K they are not so in K ′. In our interpretation we
explain that these clocks are false and they measure the
time incorrectly due to the slowing down of the clocks.
Again, note the difference between t3 in Eqs. (83) and t
′.
Here t3 is a mere notation which was helpful to establish
Eq. (102) while t′ is the measure of the distorted clocks
in a moving reference frame K ′.
From these Lorentz transformations for x′, y′, z′ and t′
we can derive all familiar results. That all inertial ref-
erence frames appear to be indistinguishable and equiva-
lent, that the speed of light c appears to be invariant in all
inertial reference frames. However in Lorentz-Poincare
interpretation, this appearance is just that - an appear-
ance which is however false and is due to the distortion of
the measuring instruments of the moving reference sys-
tem.
Further, we could ask why is the Lorentz covariance so
ubiquitous. And why all the forces of nature obey it, not
just the electromagnetic phenomena? The answer seems
to be this. Firt, we point out that the Lorentz covariance
is already built into the wave equation for the fields φ and
A. Any wave equation is Lorentz covariant. This in turn
led to the distortion of the physical body explained by
the Boltzmann’s equations. If the fields obeyed equations
which were Galilean covariant, then the body would not
have been distorted when it moves with velocity V (in
other words the Boltzmann’s equations would have been
Galilean covariant as well). It all boils down then to the
Lorentz-covariance of the wave equation. However, the
Lorentz covariance of the wave equation is due to the fact
that the fields propagate with the finite speed of light c
not with infinite speed. If the fields were to propagate
with some other finite speed c′ say, then Lorentz trans-
formations would have been changed accordingly and we
would have had to replace c with c′ everywhere. In other
words the very presence of c in the Lorentz transforma-
tions is an artifact of the field equations. Second, it seems
that the reason why all forces are Lorentz covariant is
that all fields in nature (that we know so far) propa-
gate with the same speed of light c. If the fields were to
propagate with different speeds, we would have different
Lorentz transformations for each field. Thus, the ubiqui-
tousness of Lorentz covariance is traced back to the fact
that all fields in nature we know so far propagate with the
same speed c. But why should this be so? If one accepts
the aether point of view, the answer seems to be simply
this - the aether is the seat of all forces of nature, they are
fields in the same aether. We do not need to postulate
different aethers for different forces. Otherwise it would
be very difficult to explain as to why the fields propa-
gate with exactly the same speed. This shows us that
a unification of all forces of nature ought to be possible
and a single aether, distorted in different fashions, should
lead to the different forces in nature. From the ubiqui-
tousness of the Lorentz covariance we can conclude that
all attempts to unify all forces of nature are quire rea-
sonable and even expected. Such a conclusion cannot be
made easily in the standard relativistic or Minkowskian
interpretation.
In addition, we can explain why the muon has a greater
life time when it moves with greater speed. The explana-
tion from the point of view of the aether is that the muon
has some internal structure. There are internal forces in-
side the muon, which propagate with finite speed and
distort the muon and increase its life time.
Lastly, even if quantum mechanical considerations
were to be applied and even if some collision terms in-
cluded in the Boltzmann’s equations (such terms are not
necessary because the molecules are assumed to interact
through the field not directly), so long as the Lorentz co-
variance is applicable then the body would be distorted.
Therefore the results are quite general.
VI. CONCLUSION
We have made a mechanical model of Maxwell’s equa-
tions with charges and currents, see (2), (3) and (4).
The charges appear to be singularities in the aether
which move with the velocity of the aether, the elec-
tric field is the flux of the aether, the magnetic field is
a torque per unit volume. We have also made a me-
chanical model of the linearized Einstein’s gravity equa-
tions, see Eq. (61). In addition we have showed certain
advantages of Lorentz-Poincare interpretation. We have
derived Lorentz transformations as dynamical (not kine-
matical) symmetries that lead to clock dilation and rod
contraction. We have showed how the probability distri-
bution of a gas of constituent particles is distorted by the
electromagnetic field emitted by these same particles.
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